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FOREWORD
Iowa farmers have been growing too much corn. Iowa farm land 
simply will not stand as large a corn acreage as was devoted to it 
just prior to 1934. This conclusion is borne out by both the research* 
of the Agricultural Experiment Station and by estimates made by 
farmers in their County Land Use Planning reports.**
But if less corn is grown, what effect will this change in crops 
have upon the kinds and numbers of livestock produced?
Ever since the AAA started its first program in the Corn Belt, 
one of the questions uppermost in the minds of both farmers and 
AAA planners has been: What will less corn and more grass do to 
hog, beef and dairy production? Within the Corn Belt farmers have 
been concerned chiefly about the influence of less corn upon hog 
supplies. Will a soil conservation program with its reduction of soil 
depleting crops hold hog numbers sufficiently in check to avoid a 
recurrence of large surpluses and low hog prices? Outside of the 
Corn Belt some apprehension has been expressed by dairy and cat­
tle interests. They ask: “ Will not the curtailment in concentrates 
and the rise in roughages promoted by the AAA programs shrink 
sow herds and add to the number of cows that are kept on Corn 
Belt farms?”
This bulletin reports in non-technical language what is likely to 
happen to livestock production in Iowa as the program to grow 
more grass is realized.
The findings of this study have a direct and important bearing 
upon agricultural policy. In the heart of the Corn Belt only a 
moderate increase in soil conserving crops is required in order to 
maintain soil resources. Since a moderate increase in hay and pas­
ture acreages will not decrease the total feed production nor change 
significantly the numbers and kinds of livestock that are fed and 
marketed from the Corn Belt, it follows that such a shift towards 
more grass will not influence appreciably either prices or the in­
come which Corn Belt farmers receive from the sales of feed grains 
and livestock.
What does this mean? Simply this, that an adjustment pro-
*See Schickele, Rainer, Economics of Agricultural Land Use Adjustments. I. 
Methodology in Soil Conservation and Agricultural Adjustment Research, Research 
Bulletin 209, Iowa Agr. Exp. Sta., February, 1937.
**See Folken, Herbert G., County Land Use Planning by Iowa Farmers, Ex­
tension Circular 233, Iowa Agr. Ext. Service, January, 1937.
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gram planned strictly to attain soil conservation objectives will not 
result in higher livestock prices. Why not? Because such a pro­
gram does not curtail feed supplies. Thus it cannot hold down the 
amount of livestock fed. Many farmers and farm leaders believe 
that a program which does a good job of conserving soil will also 
assure them of satisfactory feed and livestock prices. There is how­
ever no basis for this belief. The experiences of the past 3 years 
are quite misleading since the high prices occasioned by the short 
feed crops following the 1934 and 1936 drouths have obscured the 
effect of the production adjustment activities of the AAA upon feed 
and livestock prices. Moreover, it is essential that this fact be 
recognized in attacking the price and income problem that will 
arise when normal or above normal yields again give us large feed 
crops.
Two fundamental questions arise: ( 1) Is it not desirable to 
separate and distinguish clearly between the soil conservation objec­
tives and the price and income aims in planning and developing 
AAA programs for the Corn Belt? ( 2) What alternative approaches 
are open to the AAA in handling a supply situation occasioned by 
large feed crops?
Theodore W. Schultz 
Head, Agricultural Economics
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SUMMARY
1. Considering past and recommended cropping systems, as well 
as the principles of current soil conservation programs, it does not 
seem probable that with normal weather conditions the near future 
will see grain production reduced by more than 10 percent. These 
same factors indicate that, in terms of total feed units, hay and 
pasture will be increased sufficiently to about offset this reduction 
in grains.
2. Experimental evidence shows that there is a wide range through 
which grain and roughage may be substituted for each other in the 
feeding of dairy cows, breeding and young cattle, sheep, horses 
and breeding sows on Iowa farms.
3. The evidence indicates that this range is sufficiently great so 
that a 10 percent reduction in grain production and a corresponding 
increase in hay and pasture will not, in itself, have any significant 
effect on the national volume of hog production.
4. The fattening of range cattle in Iowa is confined to a small 
proportion of the farms and is a rather highly specialized enterprise. 
Its shifts in magnitude depend on price relationships between fin­
ished and unfinished cattle and corn. If an adjustment is made in 
the grain and roughage fed to the present cattle in order to make a 
larger proportion of a reduced supply of grain available for hogs, 
increased hay and pasture production will be accompanied by a much 
smaller than proportional increase in young cattle. A change in 
feed production of the proportions indicated above in itself appears 
to be of minor importance to the feeding of range cattle in Iowa.
5. Dairying has been increasing rapidly in Iowa during the past 
decade in the face of a decrease in hay and pasture acreage. Ap­
parently price relationships (butterfat prices as compared to feed 
prices and the general price level of other Corn Belt products) have 
been the dominant factor influencing the expansion of dairying in 
Iowa in the past; they probably will continue to be.
6. Increased acreages of hay and pasture on many of the present 
grain-selling farms may be expected to bring about increased live­
stock production on these farms. The production of non-salable 
roughages on these farms may be expected to result in additional 
livestock being kept— both more hogs and more cattle— resulting 
in significantly less grain being shipped from these farms.
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7. This general tendency to feed more of the grain on the farms 
where it is raised will make the problem of soil conservation and the 
maintenance of an adequate volume of business even more acute 
on the present small highly erodible farms where additional grain 
is customarily purchased. The seriousness of this problem will be 
perhaps greater in certain areas outside of Iowa.
8. Since moderately increased acreages of hay and pasture in 
Iowa will have no significant effect, either on total feed production 
or on the kinds of livestock fed, it follows that a conservation 
program such as the one in operation in 1936 and 1937 can have 
little or no influence on the price and income received from the sale 
of grain and livestock; certainly not in years of normal and above 
normal crops.
9. It would appear that the farmers’ interests in Iowa would be 
furthered by a clearer differentiation of the two objectives— produc­
tion control and soil conservation— and of desirable methods of ob­
taining these objectives.
10. A number of tables giving detailed data on many phases of 
this problem are available in the appendix for those who wish to 
examine the factual basis for the conclusions.
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Livestock Production in Iowa 
As Related to Hay and Pasture1
B y  W alter W . W ilcox
SINCE the first settlers broke the sod in Iowa, there has been a more or less continuous downward trend in the acreage of grass 
grown. At the same time there has been a continuous upward trend 
in the acreage of non-grass crops, especially corn. There are many 
indications that the acreage of grass was approaching the irreduci­
ble minimum when the AAA was inaugurated in 1933.
Recent inventories of our soil resources indicate that this point 
which we reached in grass acreage was far too low to permit the 
maintenance of the natural productivity of the soil. Those inter­
ested in increasing the acreage of grass primarily or solely in the 
interests of soil conservation were joined in 1934 by a group which, 
while interested in soil conservation, was primarily concerned with 
the raising of agricultural prices. This latter group, including a 
number of outstanding agricultural leaders, felt that a program call­
ing for a rapid and substantial increase in the grass acreage, thereby 
limiting the supplies o f marketable grain crops, would be a fairly 
effective program for the strengthening of agricultural prices.
It was only natural that the crop control programs invalidated 
by the Supreme Court should be replaced by a “ grow more grass” 
program. The agricultural leaders merged the two goals when draft­
ing an amendment to the Soil Conservation Act under which the 
1936 and 1937 agricultural conservation program has operated. 
The amendment provides as one of its goals, in addition to that of 
conserving the soil, the goal of maintaining farm income.
The research which forms the basis for this report was undertaken 
to evaluate the probable effect of increased grass acreage on Iowa’s 
total feed production. Also, an attempt was made to determine the
1Project 520 of the Iowa Agricultural Experiment Station. Several agencies 
cooperated in making data available for this study. The Division of Farm Man­
agement and Cgsts of the Bureau of Agricultural Economics made available farm 
survey data on 445 farms gathered- in the summer of 1936. The Division of Crop 
and Livestock Estimates of the same Bureau made available Dec. 1, 1935 livestock 
survey information. The Iowa Weather and Crop Bureau also made available 
1935_ assessors’ data. The Iow-a State Planning Board and the Program, Planning 
Division AAA supplied funds for obtaining survey records of several hundred 
farms in 1935 which were used in this analysis.
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magnitude of the shifts in livestock production which might be ex­
pected to result from growing more grass and less grain. Since 
Iowa is the leading state in hog, cattle and corn production, and 
since it gives an indication of what may take place in neighboring 
Corn Belt states, the changes which may be expected in Iowa as a 
result of increased acreages of grass are highly significant to the 
national picture.
Some of the more specific questions faced in undertaking this re­
search were: Will decreased acreages of grain crops decrease hog 
production correspondingly, thus indirectly giving hog producers in 
Iowa and other states a price advantage? Will increased acreages 
of grass crops materially stimulate dairying in Iowa? Will Iowa 
begin to grow her own feeder cattle instead of importing them from 
the range? Will stimulated grass production on the large level 
cash grain farms lead to increased livestock production on these 
farms, thereby resulting in less grain being available for sale to 
farmers on the smaller, more erodible farms which now normally 
buy grain? Does a conservation program such as the one in oper­
ation in 1936 and 1937 have merit as a mechanism for the main­
tenance of the prices of Corn Belt products at reasonable levels?
PAST RELATIONSHIPS
While there was a downward trend in the acreage of hay and 
pasture in the Cash Grain and Western Livestock areas during 
the period 1919 to 1933, in the other three areas of the state there 
was little change. Perhaps in the Pasture Area, where erosion 
is especially severe, the trend in the acreage of hay and pasture 
might be described as slightly upward.
What has been the relation of these trends in4 grass acres to cattle 
numbers? Figure 1 gives a graphic picture of these relative trends 
by type-of-farming areas. The data on numbers of cattle assessed 
for the period 1920 to 1933 indicate that numbers were low in all 
areas in 1928 and 1929, and increased in all areas from 1929-1933. 
The Cash Grain Area, which experienced the greatest downward 
trend in acres of grass, did not have any greater decline in cattle 
numbers up to 1928 than the other areas. Furthermore, the cyclical 
increase in that area since 1928 has been fully maintained. In each 
of the areas cattle numbers fluctuated quite independently of the 
fluctuations in acres of hay and pasture.
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Fig. 1. Trends in acres of hay and pasture and all cattle assessed on farms in 
the five major type-of-farming areas, 1920-1933.—No close relationship is found 
between changes in acres Of hay and pasture and cattle numbers in the different 
type-of-farming areas. The Cash Grain Area, where acres of grassland have de­
clined most sharply since 1920, did nat experience more than the average decline 
in cattle numbers up to 19128 and has had a rapid cyclical upswing since then.
Additional evidence that cattle numbers in Iowa have followed 
a cyclical pattern rather than responding to changes in the acreage 
of grass2 production is shown in fig. 2. Annual data on acres of 
pasture are not reliable earlier than 1919 but are believed to follow 
a rather constant trend as indicated by the dotted line between 1910
2Grass production as used throughout this bulletin includes both legumes and 
grasses whether cut for hay or pastured.
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Fig. 2. Trends in acres of hay and pasture and all cattle on farms in the state, 
1910-1933.—The number of cattle on Iowa farms has fluctuated between 3.8 and 4-6 
million since 1910. Oranges in cattle numbers appear to follow a rather smooth 
cyclical course, however,’ rather than .the almost steady downward trend of grass­
land acreage. Cattle numbers were close to their all-time high in 1933 when 
grassland acreage was at its all-time low.
and 1920. The marked cyclical behavior of cattle numbers as con­
trasted with the fairly steady trend in acres of hay and pasture indi­
cates that many other factors such as price relationships must have 
played a dominant role in determining cattle numbers in the state 
during the period 1910-1933.
Statistical studies by Wells3 and others indicate that variations 
in hog production can be explained largely by the corn-hog price 
ratio prevailing in the 2 preceding years. This has led to the con­
clusion that hog production is closely related to corn production. 
This is true, but within the limits of the fluctuations in the 1920s 
the relationship was more economic than physical.
Figure 3 shows a rather remarkable elasticity in the physical 
relationship between number of hogs marketed and bushels of corn 
fed in Iowa annually 1923-24 to 1931-32. A part of the difference 
in the annual fluctuations between the number of hogs marketed 
and bushels of corn fed can be accounted for by variations in the 
weights at which the hogs are marketed. By making what appear 
to be reasonable assumptions it appears that grain fed per head of
aU. S. Dept, of Agriculture Technical Bulletin 359, ‘ Farmers Response to 
Price in Hog Production and Marketing.”
ÌEKL 10
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Fig. 3. Corn fed in Iowa and number of hogs marketed, 1923 to 1932, in percent 
of the period average.—A  remarkable flexibility in the use of Iowa feeds is indi­
cated by this figure. When the yearly corn production is adjusted for differences 
in carry-over and shipments out of and into the state, the disappearance of corn 
on farms shows no close relationship to hog numbers. Hog numbers appear to be 
influenced by the corn-hog ratio prevailing some months earlier.
horses and cattle on farms during this period must have varied by 
at least 50 percent— from 40 to 60 bushels per head.4
The amount of corn and oats fed in Iowa was obtained by adjust­
ing the production by shipments into and out of the state, variations 
in carry-over and amount used commercially within the state.5 
Factors such as feeding hogs to heavier weights, differences in the 
feeding value of the corn and weather conditions during feeding
^Thesle assumptions are that the Iowa hogs shipped to market weighed the 
same as all those sold in Chicago, an allowance of 7 bushels of corn and 2 
bushels of oats being made for eaclj hundredweight marketed; and that the
poultry consumed 1 bushel of grain per head. On the basis of the above calcula­
tions, the following amounts were fed per head of horses and cattle on farms Tor 
the years 1925-1932:
Bushels corn and Percent devi-
oats available per ation f r o m
head of horses average
and cattle
1925 35 —30
1926 64 28
1927 57 15
1928 40 —19
1929 53 6
1930 50 0
1931 51 2
1932 48 — 4
5Iowa Agr. Exp. Sta. Buis. 318—table 2, and 327—table 2.
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Fig. 4. Trends in creamery butter production and hay and pasture acreage in 
Iowa, 1920-1933.—Creamery butter production increased over 100 percent in Iowa 
in a decade when the hay and pasture acreage was declining. Price relationships 
rather than changes in feed supplies have been most influential in past trends in 
creamery butter production in Iowa.
periods cause some variation in the amount of grain fed per hundred­
weight of hogs marketed from year to year so that the horses and 
cattle did not have to absorb the entire shock of the annual corn- 
hog supply differences. Probably more cattle are fattened in years 
when the supply of corn is large relative to the supply of hogs, too.
What has been the past relationship between butterfat produc­
tion and the acreage of hay and pasture in Iowa? Unfortunately, 
data are not available by type-of-farming areas. Figure 4 shows 
the relationship between the production of creamery butter in Iowa, 
1920 to 1933, and hay and pasture acreages. The opposite direction 
of the two trends and the increase of over 100 percent in creamery 
butter production in Iowa in the decade 1920 to 1930 suggest that 
price relationships have been far more important than trends in 
acres of grass in the recent past. The production of dairy products 
may be supported somewhat the next few years by an increase in 
the grass acreage. But the facts indicate that relative price levels 
are the controlling factor in dairy production in Iowa.
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TOTAL FEED PRODUCTION AFFECTED BUT LITTLE 
BY A SHIFT TO MORE HAY AND PASTURE
It is difficult if not impossible to sum up the total feed produc­
tion on a farm or in a given area without converting the various 
grains and hays to a common basis. In this study the common 
farm-raised feeds have been converted to feed units on the follow­
ing basis:
1 bushel corn =  1 feed unit 1 ton legume hay — 18 feed units
1 bushel oats =  .5 feed unit 1 ton mixed hay — IS feed units
1 bushel barley — .7 feed unit 1 acre pasture =  10 to 24 units
1 bushel soybeans = 1 .4  feed unit
V On the basis of 1928-1932 state average yields, an acre of each 
of the following crops would produce the following number of feed 
units:6
alfalfa 48 rotation pasture 20
corn 38 barley 19
soybeans 24 oats 18
mixed hay 20 permanent pasture 15
The important fact brought out by a comparison of the feed unit, 
production of the various crops is that hay and rotation pasture 
grasses produce— on the basis of state average yields— more feed 
units per acre than the small grains grown for feed. Alfalfa exceeds 
even corn in feed units produced per acre unless the com is made 
into silage.
PLANNING COMMITTEES’ RECOMMENDATIONS 
County Agricultural Planning committees in the winter of 1935- 
36 formulated cropping systems for their respective counties that, 
in their best judgment, would more nearly maintain soil fertility and 
prevent erosion.7 The state summary of their judgments and a 
comparison with 1929 acreages form as good a basis as can be ob­
tained at this time for estimating quantitative shifts in crop acreages 
that are either desirable or probable in the interests, of soil conserva­
tion. Figure 5 shows the percentage distribution of the 1929 crop 
acreages and the production that would be expected from such acre­
ages together with the recommended acreages and their production 
(assuming the same yield figures). The surprisingly close corre­
spondence in total feed production between the two sets of figures
“The feed value of corn stalks and ears left in the field, and of crop aftermath 
or straw has been disregarded. The feed unit value of oats is slightly higher 
than that used in Res. Bui. 209, Iowa Agr. Exp. S’ta., Ames, Iowa.
Extension Circular 233, Iowa Agr. Ext. Service, January, 1937.
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Fig. 5. Proportion of total acreage and production in grain and hay and pas­
ture crops in 1929 and as recommended by the county planning committees.—The 
recommendations for a large increase in alfalfa, a small shift from small grain 
to hay and a 15 percent reduction in corn resulted in a recommended feed pro­
duction slightly higher than would have been produced on the 1929 acreages as­
suming 1928-32 yields.
is due to the relatively high acreage of alfalfa recommended and 
the recommended shift of a part of the 1929 small grain acreage to 
hay crops which have higher acre feed unit values. These two fac­
tors more than offset a recommended reduction of 15 percent in corn 
acreage. This comparison does not, however, take into account the 
beneficial effect soil conserving crops may have on subsequent crop 
yields. . !, : i j
HEAVY GRASS FARMS PRODUCE AS MUCH FEED AS HEAVY
GRAIN FARMS
In the summer of 1935 a survey was made of the crop and live­
stock production practices on 400 farms for the‘year 1933, carefully 
selected to be representative of the five major type-of-farming areas. 
In the summer of 1936 another survey covering 445 farms in the 
four type-of-farming areas, excluding the Dairy Area, provided 
additional crop and livestock information for 1935. In order to 
check the major conclusions arrived at from an analysis of these 
survey ¡data, information from the Bureau of Agricultural Eco­
nomics Dec. 1, 1935 livestock survey was matched with corre­
sponding assessors’ data on crops in two counties in each type-of- 
farming area. There were 820 of these matched individual farm
14
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Fig. 6. Location of sample areas surveyed.—In 1935 five carefully selected blocks 
were surveyed in each of the five major type-of-farming areas (yielding 339 usable 
records). In 1935 three carefully selected blocks were surveyed in each of four 
major type-of-farming areas, yielding 445 usable records. All the Dec. 1, 1935, 
BAE livestock survey cards that could be matched with assessors’ 1935 data on 
crops in two counties in each of the five major type-of-farming areas yielded a 
total of 820 usable records.
records. Figure 6 shows the location of these various sample areas.
It was possible by the use of these records to compare total feed 
production on farms growing different proportions of hay and pas­
ture crops. It was found that in general, however, the proportion of 
hay and pasture grown was directly correlated with the physical 
character of the land. The farms having the highest acreages of 
hay and plowable pasture, especially in eastern and southern Iowa, 
were found on the most rolling land. The inherent productivity 
of this land is inferior to that of the land growing the higher acre­
ages of grain crops and would affect the results of any comparisons 
of feed production made in these areas. Within the Cash Grain 
Area, however, the land is sufficiently uniform so that this difficulty 
is not great. Dividing the individual farm records in this area into 
three groups on the basis of the proportion of the acres of grain 
to the acres of hay and pasture grown in both 1933 and 1935 re-
15
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Fig. 7. Cropping systems and associated production of feed per 100 plowable 
acres on three groups, of farms in the Cash Grain Area. (Total feed units on the 
heavy grain farms equal 100 percent.)—Although the heavy grass farms had 
16 percent fewer acres of grain per 100 acres of plowable land than the heavy grain 
farms, they produced only 7 percent dess feed units of grain. This was because of 
their higher yields and the lower proportion of small grains. _ When the feed 
unit value of the hay and plowable pasture is taken into consideration no sig­
nificant difference in total feed unit production is apparent between these extremes 
in cropping systems.
vealed that the intermediate farms8 produced the most feed units 
per 100 acres of plowable land. The heavy grass farms— not the 
heavy grain farms— were second high. Figure 7 shows the propor­
tions of the two types of crops grown and related grain and rough- 
age production for the total 355 farms divided into the three groups. 
Two comments regarding this figure appear to be pertinent. First, 
the heavy grass farms, even in the Cash Grain Area, had a some­
what higher acreage of non-plowable pasture than either of the 
other two groups, indicating the probability that faiey were on some­
what inferior land. Second, as will be brought out later, these
8A11 subsequent comparisons of crop and livestock production with cropping 
systems are based on sorting the farms in each type-of-farming area in each 
year into three equal groups. Farms in the one-third having the highest ratio 
of grain acres to grass acres are called _ “ heavy grain,”  those with the lowest 
ratio, “ heavy grass”  and the other one-third, “ intermediate”  farms. In the case 
of the matched Dec. 1 livestock survey and assessors’ data, the farms in each 
county were divided into equal thirds on the above basis. This made possible a 
comparison of variations in cropping^ and livestock systems within identical coun­
ties. Permanent pasture was not included in computing the grass-grain ratios 
for the 1933 data but was included in the computations for the 1935 data, being 
given one-half the weight of grass on rotated land. An acre of corn was given 
twice the weight of an acre of small grain in all computations. The associa­
tions between proportions of grain and hay and pasture crops grown and livestock 
systems appeared to be the same regardless of method of sorting.
16
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Fig. 8. Corn yields on Agronomy Farm experimental^ plots in percentage of county 
average.—The first crop of corn following a legume, if the weather conditions are 
favorable and a good legume crop has been plowed under, shows a marked response. 
Even on the better soils in Iowa corn yields in a rotation growing a legume every 
3 or 4 years are much higher than when corn and oats are alternated.
heavy grass farms kept considerably more livestock than the heavy 
grain farms.
HIGH CORN YIELDS FOLLOW LEGUMES ON EXPERIMENTAL
PLOTS
Figure 8 shows average corn yields following the plowing up of 
a legume sod as compared to corn following corn when the rotation 
was first started on Clarion soil on the Agronomy Farm south of 
Ames.9 In this case where the second crop of clover was plowed 
under, corn yields were increased 24 percent by the first legume 
crop. When the second crop of clover was not plowed under the 
first legume crop appears to have increased the subsequent corn 
crop by only IS percent. Figure 8 shows the average response 
to these two methods of plowing down legumes. When corn was 
grown in the standard 4-year rotation, com-corn-oats and clover, 
the yields in the third rotation period were but little above those 
in the first. In fact it was only where the second crop of clover 
was plowed under that a further yield increase was experienced. 
(See Appendix, table 4.)
»Experimental data on crop yields as related to cropping systems without the 
addition of manure or commercial fertilizers are scarce indeed. In the absence 
of comprehensive records on the subject all the pertinent data on corn yields 
which the writer could uncover in the records of the Agronomy Section of this 
Station and in the published reports of the Illinois Station are submitted as at 
least indicative. (See Illinois Agr. Exp. Sta. Buis., 273 and 394.) Correspondence 
with agronomists at the Missouri Station indicates that they do not have such 
data available.
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It was possible to get direct comparisons between the corn yields 
on plots where no legume had been grown for a number of years 
and corn yields on plots where a legume had been grown the previ­
ous year on four experimental fields in Illinois. Here the corn 
following the legume yielded 32 percent more than the corn on the 
check plots. In about half the cases soybeans or cowpeas were 
used as legumes. In about half the cases the second crop of clover 
or the full annual legume crop was turned under. Both these data 
and those for the Iowa agronomy plots are comparisons where no 
manure, lime or other fertilizers were added. By the use of lime 
and sweet clover through several rotation periods corn yields on the 
experimental plots on dark colored Illinois soils were increased from 
41 to 50 bushels an acre.
Soil building payments as made in the 193-6 conservation 
program, if continued in the future, may be expected to have a 
definitely stimulating effect on crop yields. Experimental data from 
the Iowa, Missouri and other stations as well as from Illinois indi­
cate large increases in crop production as a result of the application 
of lime and the growing of legumes on acid soils. Payments for 
legume seedings may be expected to result in substantially larger 
acreages of these crops in addition to any shift in acreage from soil 
depleting to soil conserving crops. Previous to the 1936 program 
thousands of acres have been seeded to oats each year without the 
seeding of a legume. While soil building payments will not change 
such a practice immediately they can be expected to increase legume 
seedings materially even though the crop is plowed under the fol­
lowing spring.
HOW GREAT WILL IOWA’S CROP ACREAGE CHANGES BE?
4
An idea of the probable corn acreage reduction in the near future 
may be gained by a consideration of the effectiveness of the 1935 
Corn-Hog and the 1936 conservation programs. The 1935 Corn- 
Hog Program was definitely designed to reduce corn acreage 
by making benefit payments directly proportional to the reduction 
in corn acreage from an historical base. It, together with the rather 
unfavorable weather in the southern half of the state and the low 
corn prices, resulted in a 9.8 million acre corn crop as compared 
with 11 million acres in 1929. This is a reduction of 11 percent. 
Preliminary estimates of the 1936 corn acreage indicates that around
18
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10.9 million acres were planted under the influence of the 1936 
conservation program. This is but a slight reduction as compared 
with 1929, although it is 7 percent below the 1932-33 level of 11.7 
million acres.
Even though the limiting of the acreage of intertilled crops which 
may be grown on land of a particular character is introduced in the 
future conservation programs, only a nominal influence on corn 
acreage may be expected to result. Probably about half the far­
mers would be influenced by such a ruling. While the acreage of 
intertilled crops might conceivably be set low in the interests of 
holding down com acreage and supporting prices, such a procedure 
would endanger the effectiveness of the program from the stand­
point of soil conservation. Unless unusually liberal payments ac­
companied a low maximum acreage limit for intertilled crops, de­
ductions for exceeding the corn base would keep many cash grain 
farmers from participating in the program.
In every type-of-farming area of the state, the heavy grass farms 
— the one-third of the farms surveyed which had the highest propor­
tion of their land in hay and pasture— had substantially less small 
grain per 100 acres of cultivated land than those farms which had 
less grass. This is shown for the state as a whole in fig. 9. In fact, 
the heavy grass farms in the Cash Grain and Eastern Livestock 
areas reduced their small grain acreage more than they did their 
corn. (Appendix, table 5.) For the state as a whole, the per­
centage reduction in corn and small grain acreage was approximate­
ly equal. It appears probable that the farmers of Iowa will increase 
their acreage of soil conserving crops in response to a federal pro­
gram giving grants for such accomplishments, but a substantial 
part of the acreage will come from small grains unless some provi­
sion, such as the limitation of corn acreages introduced in the 1937 
Agricultural Conservation Program, is continued.
In summarizing it may be pointed out that farmers will return 
their least productive corn lands to soil conserving crops, thus re­
ducing corn production less than corn acreage. This, together with 
the evidence of grain yield increases following legumes, suggests 
that feed unit production of grain and forage as a result of crop 
acreage adjustments will show substantially less than a 12-percent 
decrease in grain and a 3 5-percent increase in hay and pasture, as
19
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Fig- 9. Acres of corn and small grain per 100 plowable acres on the intermediate 
and heavy grass farms as a percentage of the acreages on the heavy grain farms.— 
Increased acreages of hay and pa'sture in every type-of-farming area in Iowa 
were associated with decreased acreages of small grain as well as corn. Unless 
definite restrictions are placed on corn acreage, increased aicreages of grass in 
Iowa in compliance with consèrvation programs may be expected to reduce small 
grains fully as much as corn.
the county planning committees recommended on the basis of 1928- 
1932 state average yields.
FEED AND LIVESTOCK PRODUCTION ON INDIVIDUAL
FARMS
CORN AND HOG PRODUCTION
The Iowa farmers who raise the most corn per 100 acres'of cul­
tivated land do not raise the most hogs. This*is true both as be­
tween type-of-farming areas and as between farmers within any 
given type-of-farming area. The one exception appears to be the 
Dairy Area. There the heavy grass farmers keep somewhat fewer 
sows and market fewer hundredweights of hogs than the intermedi­
ate or heavy grain farmers. Figure 10 shows the hundredweights 
of hogs produced per 100 acres of cultivated land for the three 
groups of farms by type-of-farming areas. The Iowa farmers who 
grow an average or somewhat more than average amount of hay and 
pasture actually keep more hogs than the other men. r Farmers in
20
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Fig. 10. Hundredweights of hogs produced per 100 acres cultivated land on 
farms having different cropping systems;VNeither the area of the state growing the 
most corn nor the farms growing the most corn within the various areas produces the 
most hogs per 100 acres of cultivated land. Buying and selling of grain results in 
little relation between the size of the corn and hog enterprise on individual farms 
in Iowa.
the Pasture Area with substantially fewer acres of grain crops per 
100 acres of plowable land keep more breeding sows and produce
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TABLE 1. PERCENT » GE OF FARMERS PURCHASING AND SELLING OVER 
100 BUSHELS OF GRAIN AND NET PURCHASES OR SALES 1933 AND 1935*
Type-of-farming areas
Heavy
grain
Inter­
mediate
Heavy
grass
Percentage of farms purchasing over 100 bushels
35 33Northeastern Dairy** 9
Cash Grain 14 24 20
Western Livestock 23 30 53
Eastern livestock 43 53 47
Southern Pasture 60 52 53
All areas 33 39 42
Percentage of farms selling over 100 bushels***
32 29Northeastern Dairy** 4
Cash Grain 88 78 68
Western Livestock 75 54 29
Eastern Livestock 53 46 31
Southern Pasture 50 33 20
All areas 63 48 36
Net sales (+ )  or net purchases (-) in bushels (t)
+  174 —  98 +  671Northeastern Dairy**
Cash Grain +  1236 +  852 +  777
Western Livestock +  795 +  269 —  86
Eastern Livestock +  195 —  4 —  128
Southern Pasture —  42 —  103 — 112
All areas +  473 +  173 +  76
*339 survey records for 1933—445 survey records for 1935.
**1933 only.
***Includes grain delivered to landlords.
tBushels of corn equivalent per farm.
JOne farm in this group sold several thousand bushels of grain; probably a larger sample 
would show that the heavy grass farms in the Dairy Area are net purchasers of grain.
more hundredweights of hogs per 100 acres of cultivated land than 
do the farmers in the Cash Grain Area. A part of the hog feeding 
in southern Iowa is of course made possible by purchased corn.
Table 1 shows the percentage of farmers in each group purchasing 
or selling 100 bushels or more of grain and the net purchases or 
sales. Grain delivered to the landlord was included in the sales. 
It appears that a great many of the farmers in Iowa either purchas­
ed or sold 100 bushels or more of grain. Further, it appears that in 
all except the Dairy and Cash' Grain areas the heavy grain farmers 
were net buyers of grain. Also, it is interesting to note, that for the 
two years, 1933 and 1935, all three groups of farms in the Pasture 
Area were net buyers of grain.10 This difference in buying and sell­
ing grain is probably the most important factor explaining the lack 
of any close relationship between the cropping system and the size 
of the hog enterprise. If the present heavy grain farmers reduce 
their sales of grain when they increase their acreages of soil con­
serving crops, as the present intermediate and heavy grass farmers 
have done— hog production will almost necessarily be curtailed on 
those farms where additional grain is ordinarily purchased.
“ Ordinarily the Pasture Area is self-sufficient from the standpoint of grain 
production and utilization. Unfavorable weather in recent years has resulted in 
heavy purchases of grain which would not have occurred otherwise,
22
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A further study was made of the relation of hog production to 
corn production on individual farms. In each type-of-farming area 
the farms surveyed in 1936 were grouped into two size groups as 
well as into the three groups on the basis of crops produced. Varia­
tions between com and hog production within each of these six 
groups in each type-of-farming area were studied. Two facts were 
brought out. On both large and small farms the total hogs pro­
duced per acre of corn raised are much greater on the farms pro­
ducing the fewer acres of grain and the more acres of grass. But 
what is fully as important, statistical measures indicate great indi­
vidual variations from the group average in every case. (Appendix, 
table 7.)
The conclusion appears inescapable, either from the study of his­
torical data for the state or from individual farm data for a given 
year, that factors other than the character of the current feed supply 
modify, to a great extent, the general relationship which exists be­
tween corn and hog production.
THE CATTLE ENTERPRISE AND FEED PRODUCTION
The cattle enterprise in Iowa varies from dairying through a 
combination of both milk and beef production to the growing of 
beef cattle or commercial cattle feeding. What is surprising is that 
feed production on the farm appears to have little relation to the 
type of cattle enterprise. True, the cattle enterprise is larger on the 
farms not growing the most grain, but this is the same situation 
found with respect to hog production. One of the fears often ex­
pressed by western cattlemen is that increased production of soil 
conserving crops in Iowa will lead to a reduction in the demand 
for western cattle for fattening in Iowa feed lots. The first reason 
for expecting such a result would be the reduction in corn available 
for feeding. A second reason would be the increased production 
of beef cattle in Iowa in order to utilize the hay and pasture crops.
A count was made of all the farmers who bought 10 head or more 
of beef cattle 2 years old or under. Only 101 out of the 784 farms 
surveyed bought as many as 10 head. Figure 11 shows the distri­
bution of these purchases by type-of-farming areas and cropping 
systems. These data indicate again that it is not necessarily the 
men who raise the most corn who buy the cattle. The buying of 
western cattle must be confined to a very small percentage of Iowa
23
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Fig. 11. Percentage of farmers surveyed who purchased 10 or more head of 
beef cattle, 1933 and 1935.—Only a few of the Iowa farmers buy beef cattle for 
feeding purposes and even fewer buy western cattle. The purchase of beef cattle 
does not appear to be related to the cropping systems followed on individual farms.
farmers as these figures include the purchases of native as well as 
of western cattle. In the four type-of-farming areas of the state, 
excluding the Dairy Area, 13 percent of the farmers surveyed fed
24
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as much as 500 bushels of corn to fattening cattle in 1935. This 
strongly suggests that commercial cattle feeding is a highly special­
ized business the size of which depends on the spread between 
finished and unfinished cattle as compared with the price of corn.
In the four areas, excluding the Dairy Area, in 1935 cattle re­
ceived approximately 30 percent of the grain fed to livestock. For 
the farms surveyed, around 12 percent of the grain fed was actually 
used to fatten cattle. As a percentage of total grain raised, the fig­
ure would be substantially smaller. Moreover, it appears that when 
the farmers have plenty of grain they feed considerable quantities 
of it to other than their fattening cattle. If grain becomes more 
scarce, it may take considerably more roughage, to grow the present 
number of cattle in Iowa. Also, uniformity of range cattle makes 
them favored over the “ native” feeders by the commercial cattle 
feeders. In view of these conditions it would appear that the future 
demand for range cattle will be more closely related to market price 
trends than to crop acreage changes.
Great Variations in Hay and Pasture Per Animal Unit
In the Pasture Area approximately 3.7 acres of hay and pasture 
were grown in 1935 for each unit of roughage-consuming animals 
kept. In the Cash Grain Area the comparable figure was 1.9— al­
most exactly half as much. A large part of this difference may be 
accounted for by the higher productivity of land devoted to hay and 
pasture in the Cash Grain as compared to the Pasture Area. A 
tremendous elasticity is indicated even within type-of-farming areas, 
however, by fig. 12. In the Cash Grain Area, where the product­
ivity of land is the most uniform, there is nearly a 100 percent differ­
ence between the heavy grain and heavy grass farms in acres of 
hay and pasture per animal unit of livestock kept. In the Pasture 
Area the difference is almost 50 percent.
It might be well to call attention again at this point to the cyclical 
increase in cattle numbers from 1928 to 1933 in the Cash Grain 
Area as compared with the Pasture Area in fig. 1. As was pointed 
out earlier, even with decreased hay and pasture production (partly 
offset by a higher proportion of alfalfa and sweet clover) the cycli­
cal upswing in cattle numbers was greater in the Cash Grain than 
in the Pasture Area. There appears to be little direct relation 
between hay and pasture acreages and cattle numbers in Iowa.
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i ig . 12. Acres of hay and ^pasture available per roughage-consuming animal 
unit—Southern Pasture and Cash Grain areas.—There is almost a 100 percent 
difference in hay and pasture available per animal in these two_ areas and a 50 
to 100 percent difference as between heavy grass and heavy grain farms in the 
same area. Even wider differences occur on individual farms. By using the 
matched B.A.E and assessors’ data it was possible to get this comparison be­
tween the one-third heavy grain and the one-third heavy grass farms in identical 
counties. (See footnote, page 68.)
Hay and pasture have many substitutes on a Corn Belt farm. 
Silage, corn fodder, straw, crop aftermaths and corn stalk pasture 
play an important part in maintaining the roughage-consuming 
animals on many Iowa farms. Much of the variation in hay and 
pasture production is offset by utilization of more or less of these 
feeds, together with varying quantities of grain. On the farms 
where most of the grain is sold, the few head of livestock kept 
are often maintained quite largely on these low grade roughages.
Northern Iowa Cows Are Fed More Grain Than Are 
Southern Cows
The hypothesis that grains and roughages not only supplement 
each other but in fact partially are substituted for each other 
in cattle feeding is suggested by another comparison. Figure-13 
shows the bushels of grain fed per animal in the cattle breeding 
herds on the farms having different cropping systems in the Pasture 
and Cash Grain areas. Whereas the cows in north central Iowa
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Fig. 13. Bushels of grain fed per animal in the cattle breeding herd—Southern 
Pasture and Cash Grain areas.—Breeding cattle and fattening cattle each con­
sumed about ¡2/5 of the total' feed fed to cattle on the farms surveyed m 1935. 
Great differences in. grain fed per animal in the breeding herd were observed 
both as between individual farms and type-of-farming areas. Evidently roughage 
and grain can be substituted for each other, thus making possible the maintenance 
of breeding cattle in southern Iowa on 40 percent of the grain used in north 
central Iowa.
received 38 bushels of grain per head in 1935, the southern Iowa 
cows received somewhat less than 14 bushels. This must in part 
explain the difference in hay and pasture available per animal unit 
noted above. It also raises the question as to whether or not the 
cattle breeding herd on most Iowa farms takes what is left of the 
grain after the marketable livestock is fed. If grain supplies are 
ample the cows are well fed; if grain supplies are short the cows 
rough it. This may be the key to where one of the major adjust­
ments will come in livestock feeding.
Soil Conserving Farmers Are Not Necessarily Dairymen
While it may be said that the Dairy Area at the present time 
more nearly conforms to a soil conservational system of farming 
than any other part of the state, it cannot be said that either within 
that area or within any area dairying predominates on the farms 
raising the most soil conserving crops. In most areas there were 
more milk cows and heifers kept per 100 acres of farm land on the
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Fig. 14. Cows and heifers 2 years old and over kept for milk per 100 acreis 
farm land.—By using matched B.A.E. and assessors’ data for 820 farms in 1935 
it was possible to get comparisons between milk cow numbers and cropping 
systems within identical counties. Although the heavy grass farms kept the most 
milk cows in every case except in the Dairy Area, the differences between the 
heavy grain and the heavy grg.ss farms were smaller than in the case of hog 
production. (See fig. 10.)
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heavy grass farms than on those that raised fewer acres of soil 
conserving crops. In general, however, the percentage increase was 
smaller than the increase in either hogs or total cattle. Figure 14 
makes possible a comparison of dairy cattle numbers on farms with 
different cropping systems in each type-of-farming area. In this 
figure, as in all others where the B.A.E. Dec. 1 livestock survey data 
are used, the farms in each county have been divided into three 
groups on the basis of their cropping systems. The comparable 
groups in the two counties were combined to get the figures repre­
senting the type-of-farming area. This method of grouping insures 
that the heavy grain farms are being compared with the same num­
ber of intermediate or heavy grass farms in each county where mar­
keting conditions, etc., are similar. The fact that dairy cattle 
numbers were smaller on the farms having the highest acreages of 
soil conserving crops in the Dairy Area suggests that dairying is as 
closely correlated with grain as with hay and pasture production 
in that area. The same would appear to be true of milk produc­
tion, although not milk cow numbers, in the Pasture Area. Gallons 
of milk produced per 100 acres of land on Dec. 1 were closely 
correlated with the number of cows kept except in southern Iowa 
where the heavy grass farmers had more cows but obtained less 
milk than the heavy grain farmers. This may be compared with 
the fact that in southern Iowa, hog breeding and feeding were larger 
on the heavy grass than on the heavy grain farms. Apparently 
southern Iowa farmers in feeding a limited supply of grain empha­
size hog rather than milk production at the present time.
An appraisal of the probable effect of increased acreages of soil 
conserving crops on dairying in Iowa should not only consider these 
data, it should also consider recent trends. Probably economic 
considerations in the form of market price relationships far over­
shadow any influence arising from recent or prospective changes in 
cropping systems for the state as a whole.
WILL LIVESTOCK PRODUCTION INCREASE IN IOWA?
Iowa produces more grain than is fed in the state at present. What 
are the probable trends in total livestock feeding and commercial 
grain shipments? The data on past trends presented earlier indi­
cated that there has been no particularly close relationship between 
either hog and corn production or roughage and beef or dairy cattle
29
Wilcox: Livestock production in Iowa as related to hay and pasture
Published by Iowa State University Digital Repository, 1937
82
production in the state as a whole. The individual farm data do, 
however, show a general, though not close, relationship between the 
production of livestock of all kinds and the acreage of hay- and 
pasture. In the state as a whole more livestock of every kind was 
found on heavy grass farms than on heavy grain farms. This sug­
gests that as Iowa participates in soil conservation programs her 
farmers will find it profitable to utilize more feed on the farms where 
it is grown.
There will, o f course, be obstacles in the way of a rapid increase 
in livestock production on farms where the grain is now sold. A 
few of the more important obstacles are the lack of buildings and 
equipment for livestock production on these farms, the lack of 
credit, tenure relationships which interfere with a livestock produc­
tion program, a lack of managerial ability to handle livestock, and 
the increased demand for grain in other areas as their already mod­
erate grain production is reduced by increased acreages of soil con­
serving crops.
That the long-time tendency will be rather sharply in this di­
rection, however, is suggested by data on owned farms as contrasted 
with rented farms in table 2. It is the rented farms that will have 
the greatest obstacles to overcome to engage in increased livestock 
production. The data in table 2 indicate that in general owners 
keep more livestock of all kinds per 100 acres of farm land. But 
if tenants on heavy grain farms are contrasted with tenants grow­
ing more hay and pasture the latter groups, just as owners with 
similar cropping systems, keep the most livestock. Apparently 
even the tenants find it more economical to utilize soil conserving 
crops by feeding them to livestock— and find a way to do it—  
rather than plow them under.
TABLE 2. ACRES OF CROPS AND NUMBERS OF LIVESTOCK PER 100 ACRES 
FARM LAND; FARMS CLASSIFIED BY TENURE AND CROPPING SYSTEM
Item
Heavy grain Intermediate Heavy grass
Owners Renters ' Owners Renters Owners Renters
State average of all areas: 
Total number of cases 88 144 109 121 150 88
Corn (acres) 
Small grain
34.4 35.4 28.4 29.0 22.4 23.0
25.6 27.2 22.6 22.4 16.8 16.0
Hay and plow, pasture “ 20.6 18.8 27.0 26.6 36.0 31.0
Sows and gilts (number) 7.0 5.5 7.6 6.5 7.7 6.5
All roughage consuming 
animal units 14.8 12.4 14.0 14.4 17.6 15.8
Milk cows and heifers “ 5.1 4.9 5.2 5.0 5.9 5.6
Milk produced Dec. 1 (gals.) 5.7 5.4 6.6 •5.4 6.4 5.2
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PRESENT GRAIN SELLING FARMS LARGER AND  
MORE LEVEL THAN AVERAGE
This increased use of feeds on the farms where grown, while 
promoting conservation of fertility on them, will have the opposite 
effect on the farms which now purchase additional grain.
In table 1 it was shown that most of the grain sold off Iowa farms 
in 1933 and 1935 was grown either in the Cash Grain Area or on 
the heavy grain farms in the other areas. The Cash Grain Area 
is noted for its large level farms. It is the one area in the state 
which has relatively uniform level land. The average size of farms 
in this area is 167 acres as compared with a 1930 average farm size 
of 152 acres in the Pasture Area (which has been a net buyer of 
grain since 1932). One of the ways the farmers on many of these 
smaller, highly erodible farms have been able to maintain their 
present standard of living has been by purchasing additional grain. 
Farms average still smaller and the soils are even more erodible and 
lower in natural productivity in many areas outside of Iowa. Al­
though specific data are not at hand there are good reasons for 
believing that these counties normally import even more grain than 
those in southern Iowa.
Although there is apparently very little difference in size between 
the heavy grain and heavy grass farms in the different type-of- 
farming areas in the state, there is a great difference in the natural 
productivity of the soils found on these farms, especially in south­
ern, east central and northeast Iowa. Figure 15 shows the pro­
portion of soils of the various grades on groups of farms having 
different cropping systems in this section of the state. The soil 
types have been grouped into grades on the basis of their natural 
productivity by the Agronomy Section. In general there is a close 
correlation between the topography and the erodibility of the up­
land soils and their rating on the basis of natural productivity. Some 
of the more important class I soil series in eastern and southern 
Iowa are the Carrington, Tama and Grundy. The Lindley and 
Shelby series, which are the more rolling and erosive, rank consid­
erably lower in natural productivity. The Clinton soils rank in 
between these two groups both in productivity and topography. 
Thus it is found that even within these type-of-farming areas grain 
is sold off the more level and highly productive soils to farmers with
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A G R IC U LTU R A L EC O NO M ICS C H A R T A 37019 IOW A STATE CO LLEG E
Fig. IS. Percentage of farm land classifying in productivity grades I and II on 
farms having different cropping systems in the Dairy, Eastern Livestock, and 
Southern Pasture areas.—Almost all the land in both the Gash Grain and Western 
Livestock areas classifies in grades I or II, but in these three areas there _ is 
considerable grade III land. A high correlation is found between the proportion 
of the farm land in hay and pasture and the productivity of the soil. Topography 
of upland soils and their productivity are closely related in Iowa.
higher acreages of hay and pasture for livestock feeding on the 
more erodible land. If more livestock is raised on the farms where 
the feed is grown, downward adjustments in livestock production 
may be necessary on the more erodible soils even within the state.
SIGNIFICANCE OF FINDINGS IN THE DEVELOPMENT 
OF A LONG-TIME AGRICULTURAL PROGRAM 
FOR THE CORN BELT
Four findings which are fundamental to the development of a 
sound long-time agricultural program for the Corn Belt have grown 
out of'this analysis:
1. Moderately increased acreages of soil conserving crops may 
be expected to have little effect on total feed production in the 
state, except over a long period of time, tending to maintain it at a 
higher level than would be possible if present depletion is allowed 
to continue, especially on the highly erodible soils.
2. Elasticity in the use of Iowa feeds by the different classes of
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livestock is sufficiently great to suggest that a 10 percent reduction 
in grain accompanied by a corresponding increase in hay and pas­
ture will not, in itself, have any significant effect on the type of 
livestock and livestock products produced in Iowa.11
3. Increased acreages of hay and pasture on many present grain 
selling farms may be expected to be accompanied by increased 
livestock production on these farms. The motive for increased live­
stock production set up by the production of additional non-salable 
roughages may be expected to result in more livestock being kept—  
both hogs and cattle— resulting in significantly less grain being 
shipped from these farms.12
4. The feeding of a higher proportion of grain on the farms where 
it is raised will make the problem of soil conservation and the main­
tenance of an adequate volume of business even more acute on the 
present small highly erodible farms, where additional grain is now 
purchased, both within and outside the state.
If these findings are supported by research in other Corn Belt 
states it follows that a conservation program for the Corn Belt 
which features shifts in acreages from grain to grass, while excel­
lent from the standpoint of conserving the soil, has little or no value 
from the standpoint of maximizing Corn Belt incomes. The value 
which it does possess from the standpoint of providing a program 
for the reduction of total feed production is realized during the 
first few years of its operation before new seedings have time to be 
established and before crop yields can respond to soil building prac­
tices. It would appear that an agricultural program designed to 
maintain parity income for farm products must be sufficiently flex­
ible in the near future to deal with the wide fluctuations in annual 
yields which occur. A Corn Belt soil conservation program, in itself, 
has little to offer in this direction.
If this is true the farmers of Iowa and the agricultural leaders 
generally should ask themselves this question: What kind of a pro­
gram can be developed which will serve to maximize incomes for
11A state average downward adjustment of 10 percent in grain production would 
presumably be accomplished by varying adjustments on individual farms and in 
individual counties. In many cases the adjustments in crop production on in­
dividual farms would be so great as to necessitate important changes in the 
livestock program.
13This conclusion is based on the observation that in all parts of the state the 
present farmers who are growing more than .an average amount of grass for their 
community have more livestock o f  all kinds than the farmers having less than an 
average amount of grass. Apparently the various kinds of livestock go together 
and grass production and livestock farming are closely related.
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the Corn Belt consistent with the national welfare when normal or 
above normal crop yields are obtained?
Two other questions appear to be in order: (1) Are soil building 
practices being stimulated by the present AAA program on farms 
where the soil conservation problem is negligible, thus unnecessarily 
tending to increase the maladjustment which will take place when 
normal or above normal crop yields return? (2) Is the attempt to 
accomplish two objectives by a single program— soil conservation 
and production control— as likely to lead to the rapid accomplish­
ment of these two goals as would two separate programs?
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APPENDIX
The following tables give detailed data by type-of-farming areas 
on many of the more important relationships between cropping and 
livestock systems in Iowa. Many of the figures appearing in the 
text were based on data in these tables.
TABLE 1. ACRES OF HAY AND PASTURE IN EACH OF THE FIVE MAJOR TYPE- 
OF-FARMING AREAS, 1919-1935.*
Northeastern Cash Grain Western Eastern Southern
Year Dairy Area Area Livestock Area Livestock Area 'Pasture Area
Thousands of acres
1919 2,725 1,998 2,562 3,101 3,180
1920 2,759 1,953 2,541 3,179 3,056
1921 2 ,682 1,886 2,472 3,110 3,138
1922 2,711 1,964 2,596 3 ,212 3,254
1923 2,674 1,859 2,422 3,140 3,129
1924 2,903 1,985 2,585 3,313 3,250
1925 2,591 1,773 2,420 3,063 3,132
1926 2 ,644 1,729 2,423 3,095 3,150
1927 2,706 1,687 2,347 3,164 3,163
1928 2,640 1,724 2,268 3,050 3,083
1929 2,701 1,663 2,313 3,176 3 ,169
1930 2,599 1,654 2,297 3,056 3,050
1931 2,596 1,627 2 ,287 3 ,044 2,996
1932 2,525 1,590 2,200 3,001 3,182
1933 2,519 1,549 2,204 3,041 3 ,323
1934 2,885 1,834 2,580 3,556 3,687
1935 2,729 1,755 2,392 3,184 3,305
♦Data from Iowa Weather and Crop Bureau.
TABLE 2. ACRES AND PRODUCTION OF GRAIN AND HAY AND PASTURE IN 
1929 AND RECOMMENDED BY COUNTY AGRICULTURAL PLANNING 
. - COMMITTEES
1929 Recom nended
Acres
Production 
feed units* Acres
Production 
feed units
Thousands
Grain crops
Percent change from 1929
18 ,263 848 ,874** 16 ,526 
—9.6
485 ,923 
—11.5
Hay and pasture 
Percent change from 1929
13,068 233 ,921 15 ,034 
+  15
315,214
+34 .7
Total feed production 
Percent change from 1929
782 ,795 801,137 
+ 2 .3
♦For basis of computation of feed units see text, page 65. 
♦♦Assuming 1928-32 average yields.
TABLE 3. ACRES AND PRODUCTION OF GRAIN AND HAY AND PASTURE PER 
100 PLOW ABLE ACRES ON THREE GROUPS OF FARMS HAVING DIFFERENT 
CROPPING SYSTEMS IN THE CASH GRAIN AREA*
Heavy grain Intermediate Heavy grass
Acres Feed
units
Acres Feed
units
Acres Feed
units
Grain crops (soil depleting) 88 2625 81 2682 74 2463
Grass and legume crops (soil 
conserving) 12 308 19 503 26 605
Total 100 2933 100 3185 100 3068
♦For basis of grouping see footnote, page 68. Total of 355 records included—65 survey rec­
ords for 1933— 110 survey records for 1935—180 assessors’ records for 1935.
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TABLE 4. BUSHELS OF CORN PRODUCED PER ACRE FOLLOWING LEGUMES 
AND FOLLOWING CORN ON EXPERIMENTAL PLOTS, AND STORY COUNTY 
AVERAGE, FOR SELECTED YEARS
Story' Co.
Agronomy plots
Corn following corn Corn following legume
Bushels 
per acre
Bushels 
per acre
Percent of 
county yield
Bushels 
per acre
Percent of 
county yield
1915-1917*
1923-1925
40
40
43
54
108
135
53
58
132
145
rotation only (all crop residues removed)
1915-1918* 39 44 113 50 128
1925-1928 43 49 114 53 123
*The periods 1915— 1917 and 1915—1918 for the two respective series of plots are the years 
when the 4-year rotation was being established, and the corn following corn plots furnish data 
on corn yields where no legume crop has been grown for a number of years. (The land had been 
farmed by a private individual previous to this time.) The periods 8 and 10 years later were 
chosen so that identical plots were included. The plots where corn followed corn had had the 
"indirect benefit of several legume crops by 1923-1928. A careful study of soil type variations 
indicates that there was no appreciable difference in soils as between these plots.
The data on the first plots (crop residue series) include 1/10-acre plot each year. The other 
data include six 1/10-acre plots each year.
TABLE 5. PERCENTAGE DIFFERENCE BETWEEN THE HEAVY GRAIN , INTER­
MEDIATE AND HEAVY GRASS FARMS IN ACREAGE OF CORN, SMALL GRAIN, 
GRASS AND TOTAL PLOWABLE LAND*
Northeastern Dairy Area
Corn acres
Small grain
Hay and plowable pasture 
All plowable land
Cash Grain Area 
Corn
Small grain
Hay and plowable pasture 
All plowable land
Western Livestock Area 
Corn
Small grain
Hay and plowable pasture 
All plowable land
Eastern Livestock Area 
Corn
. Small grain
Hay and plowable pasture 
All plowable land
Southern Pasture Area 
Corn
Small grain
Hay and plowable pasture 
All plowable land
State
Corn
Small grain
Hay and plowable pasture 
All plowable land
Heavy grain Intermediate Heavy grass
Acres per Percent Percent
100 farm change from change from
acres heavy grain heavy grain
30 -  19 -  31
28 -  14 -  24
20 +  32 +  81
80 -  4 -  2
43 -  8 -  18
37 -  15 -  30
11 +  56 +102
91 -  3 -  8
44 -  12 -  27
27 -  10 -  20
13 +  75 +  137
85 +  4 +  2
35 -  12 -  28
24 -  14 -  37
28 +  19 +  38
90 -  5 -  12
27 -  22 -. 47
15 -  26 -  35
31 +  10 +  38
79 -  12 -  12
36 -  14 -  29
26 -  15 -  28
21 +  30 +  65 •
85 -  4 6
*Average of 339 survey records for 1933,445 survey records 1935, and 820 assessors records 
-or 1935, giving each set of data equal weight.
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S ^ % Et, ^ S ? tEEDING s o w s  AND GILTS KEPT AND HUNDREDWEIGHTS OF 
HOGS PRODUCED PER 100 ACRES OF CULTIVATED LAND ON FARMS HAVING 
DIFFERENT CROPPING SYSTEMS
Type-of-farming areas
Heavy
grain
Inter­
mediate
Heavy
grass
Unweight­
ed average
Breeding sows and gilts* 
Northeastern Dairy 8.1 7.5 6.3 7 3Cash Grain 5.0 6.9 7.7 fí ñWestern Livestock 7.7 9.3 11 0 9 3Eastern Livestock 8.0 10.8 10 8 9 9Southern Pasture 8.0 7.9 8 7 8Í2Unweighted average 7.4 8.5 8.9 8.2
Hundredweights of hogs producedt
Northeastern Dairy** 161 161 150 157Cash Grain 55 106 83 80Western Livestock 96 138 124 119Eastern Livestock 130 137 158 141Southern Pasture 131 160 142 144Unweighted average 115 140 132 129
*Sows and gilts farrowed or expected to farrow June 1, 1935, to June 1, 1936—Dec 1 
B.A.E. livestock survey data.
tAverage of 339 farms surveyed in 1933 and 445 farms surveyed in 1935.
**1933 only—not directly comparable with the data for other areas.
ta b l e t , hundredw eightsof hogs produced per acre of corn
RAISED IN 1935: FARMS CLASSIFIED BY SIZE, CROPPING SYSTEM AND TYPE- 
OF-FARMING AREA*
Type-of-farming areas Heavy grain
Inter­
mediate Heavy grass
Unwgtd
average
Large farms**
Cash Grain
Cwt. of hogs per acre corn 
Coef. of variation .9100
2.2
64
2.1
57
1.7
Western Livestock
Cwt. hogs per acre corn 
Coef. of variation 1.362
3.0
67
2.4
38
2.2
Eastern Livestock
Cwt. hogs per acre corn 
Coef. of variation 2.259
2.7
63
2.7
63
2.5
Southern Pasture
Cwt. hogs per acre corn 
Coef. of variation 1.7 2.2 2 0 2.076 73 55
Small farms
Cash Grain
Cwt. hogs per acre corn 
Coef. of variation
1.5
60
1.2
100
3.0
63
1.9
Western Livestock
Cwt. hogs per acre corn 
Coef. of variation 1.661
2.8
71
3.8
66
2.8
Eastern Livestock
Cwt. hogs per acre corn 
Coef. of variation 2.259
2.0
65
3.2
62
2.5
Southern Pasture
Cwt. hogs per acre corn 2.2 2.1 3.1 2 5Coef. of variation 132 100 84
purvey data , 445 records in 1935—comparable data not available in Dairy Area.
**i? arms over 140 acres except in Western Livestock where it includes only those over 179
t p s  i n  s i 7 o
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TABLE 8. PERCENT OF FARMERS 
CATTLE—CLASSIFIED BY CROPPING
PURCHASING 10 HEAD OR MORE BEEF 
SYSTEM AND TYPE-OF-FARMING AREAS.*
Type-of-farming areas
Heavy
grain
Inter­
mediate
Heavy
grass All farms
Northeastern Dairy** 10 4 0 4
Cash Grain 4 17 4 8
Western Livestock 20 20 24 21
Eastern Livestock 19 21 17 19
Southern Pasture 8 8 5 7
All areas 12 15 i i 13
♦Survey data from 784 farms for 1933 and 1935. 
**1933 data only.
TABLE 9. FARMERS USING 500 BUSHELS OR MORE CORN TO FATTEN CATTLE , 
CLASSIFIED BY CROPPING SYSTEM AND TYPE-OF-FARMING AREAS— 1935.
Type-of farming areas
Heavy
grain
Inter­
mediate
Heavy
grass All farms
Percentage of all farms n the group*
Cash Grain 0 11 8 6
Western Livestock 17 14 28 20
Eastern Livestock 24 22 19 22
Southern Pasture 3 5 3 3
All areas 11 13 14 13
♦Survey data, 445 records in 1935; comparable data are not available for 1933.
TABLE 10. COWS AND HEIFERS KEPT FOR MILK AND GALLONS OF MILK 
PRODUCED PER 100 ACRES FARM LAND: FARMS CLASSIFIED BY CROPPING 
SYSTEMS AND TYPE-OF-FARMING AREAS— 1935.*
Type-of-farming areas
Heavy
grain
Inter­
mediate
Heavy
grass Average
Number of cows and heifers 8.2 8.3 7.0 .7.8 .Northeastern Dairy
Cash Grain 4.3 3.9 5.5 4.6
Western Livestock 3.6 4.4 5.2 4.4
Eastern Livestock 4.1 . 5.2 5.4 4.9
Southern Pasture 3.7 3.2 4.4 3.8
Average 4.8 5.0 5.5 5.1
Gallons milk produced Dec. 1 11.0 11.6 9.2 10.6Northeastern Dairy
Cash Grain 5.0 4.4 7.2
Western Livestock 3.4 4.2 5.6 4.4
Eastern Livestock 3.6 5.9 5.0 4.8
Southern Pasture 4.0 3.0 3.0 3.3
Average 5.4 5.8 6.0 5.7
♦Data from Dec. 1, 1935 , B.A.E. livestock survey , 820 farms. As pointed out in the text, 
these 820 farms were sorted into thirds in each of the sample counties  ^according to cropping 
system so that these comparisons by cropping systems are for farms In identical counties.
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CROPS AND NUMBERS OF LIVESTOCK PER 100 a t r p q  
OF FARM LAND CLASSIFIED BY TENURE, CROPPING SYSTEM AND TYPE- 
OF-FARMING AREA— 1935.* 1 * ™
Heavy grain Intermediate
Owners Renters Owners Renters
21 28 27 2226 25 22 2126 26 21 2227 23 32 317 6 6 520 15 16 1510 8 9 814 10 . 14 10
10 47 17 3741 43 38 3834 37 33 3110 9 17 157 4 8 512 9 13 114 4 3 43 6 4 4
21 23 21 2141 39 31 3327 32 24 2417 15 22 237 6 7 1015 11 14 173 4 4 54 3 4 5
17 23 21 2134 38 29 3021 23 21 2123 22 36 348 6 9 815 14 20 174 5 6 43 5 7 5
19 23 23 2030 32 22 2320 18 14 1426 25 28 307 5 8 512 13 13 124 4 4 34 4 4 3
88 144 109 12134 35 28 2926 27 23 22
21 „ 19 27 277 6 8 615 12 14 145 5 5 56 5 7 5
Item
Northeastern Dairy 
Number cases 
Acres corn 
Acres small grain 
Acres hay, plow, pasture 
Number sows and gilts 
All R.C. animal units 
Milk cows 
Gallons milk Dec. 1
Cash Grain
Number cases 
Acres corn 
Acres small grain 
Acres hay, plow, pasture 
Number sows and gilts 
All R.C. animal units 
Milk cows 
Gallons milk Dec. 1
Western Livestock 
Number cases 
Acres corn 
Acres small grain 
Acres hay, plow, pasture 
Number sows and gilts 
All R.C. aminal units 
Milk cows 
Gallons milk Dec. 1
Eastern Livestock 
Number cases 
Acres corn 
Acres small grain 
Acres hay, plow, pasture 
Number sows and gilts 
All R.C. animal units 
Milk cows 
Gallons milk Dec. 1
Southern Pasture 
Number cases 
Acres corn 
Acres small grain 
Acres hay, plow, pasture 
Number sows and gilts 
All R.C. animal units 
Milk cows 
Gallons milk Dec. 1
State average of all areas 
Total number of cases 
Acres corn 
Acres small grain 
Acres hay, plow, pasture 
Number sows and gilts 
All R.C. animal units 
Milk cows 
Gallons milk Dec. 1
Heavy grass
Owners Renters
*Data from Dec. 1, 1935, B.A.E. livestock survey, 820 farms.
23
14
20
40
6
18
8
10
38
31
24
267 
15
6
8
27
29
16
39
10
18
4
6
32
23
15
39
8
22
6
6
30
15
9
36
7
15
5
3
22
17 
36
8
18 
6 
6
21
16
20
44
4
15
7
9
19 
30
20 
14
5
14
5
7
21
30 
19
31 
9
16
6
6
13
26
12
32
8
22
4
3
14
13
9
34
3
12
5
2
39
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TABLE 12. PERCENTAGE OF FARM LAND IN PRODUCTIVITY GRADES I AND 
II ON FARMS SURVEYED , CLASSIFIED ON THE BASIS OF CROPPING SYSTEMS
FOLLOWED.*
Type-of-farming area**
Northeastern Dairy t 
Eastern Livestock 
Southern Pasture
Heavy Inter- Heavy
grain mediate grass
farms farms farms
68 58 23
74 62 40
64 50 42
*202 farms for 1933,227 farms for 1935. . . . .  ,
**Almost all the land in both the Cash Grain and Western Livestock areas classifies as grades
I and II. 
11933 only.
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